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ABSTRACT : PROBLEM TO BE SOLVED: To provide an indoor heat exchanger which disperses 

certain fungicide evenly to a coating and has high hydrophilic durability and high mildew 
resistance, and to provide an air conditioner using this heat exchanger. 

SOLUTION: Dispersing silver zeolite finely to the coating improved hydrophilicity of the 
coating, maintaining its hydrophilicity and mildew resistance for long time. Dispersing 
silver zeolite, fungicide, with a particle diameter of 0.5 |a.m or less evenly to the hydrophilic 
coating on the surface of the fin of the heat exchanger significantly improves mildew 
resistance. By this invention, mildew resistance can be maintained for a long time, 
preventing foul odor from being generated from the air conditioner. 
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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 

[Claim 1] The silver zeolite of 0.5-2 micrometers of primary particle diameter in said coat which is the heat exchanger 
which has the fin with which the coat was formed in the surface, and is blended in 0.5 - 5mass% of the range to the solid 
content of said coat into said coat, The heat exchanger which has polyhydric alcohol blended in 0.05 - 5mass% of the 
range to the solid content of said coat. 

[Claim 2] The indoor heat exchanger which has the evaporator which has on the surface the coat of the hydrophile 
property containing the silver zeolite whose average of secondary particle diameter it is an indoor heat exchanger for air 
conditioners, and is 5 micrometers or less. 

[Claim 3] Said silver zeolite is an indoor heat exchanger according to claim 2 characterized by being contained in 0.5 - 
5mass% of the range to said coat. 

[Claim 4] It is the indoor switchboard according to claim 2 characterized by said coat including polyhydric alcohol in 0.05 

- 5mass% of the range to said coat. 

[Claim 5] It is the indoor switchboard according to claim 3 characterized by said coat including polyhydric alcohol in 0.05 

- 5mass% of the range to the solid content of said coat. 

[Claim 6] The indoor heat exchanger which the coat which has hydrophile property is formed in the surface of this 
evaporator in the indoor heat exchanger used for the air conditioner which controls an indoor temperature and humidity, 
and silver zeolite contains in this coat, and is characterized by the particle diameter of this silver zeolite in this coat being 
5 micrometers or less. 

[Claim 7] The air conditioner characterized by having an evaporator according to claim 1 In the air conditioner which 
controls an indoor temperature and humidity. 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This Invention relates to the indoor heat exchanger which uses an air conditioner and it. 
[0002] 

[Description of the Prior Art] The fin with which the heat exchanger of the air conditioner carried out press molding of 
aluminum or the aluminium alloy thin board now is used. If an air conditioner is operated and fin skin temperature 
becomes below the atmospheric dew point, moisture in the air will condense and it will adhere to the fin surface. Under 
the present circumstances, flocculated water serves as waterdrop between fins, what is called a "bridge phenomenon" Is 
caused, ventilation is barred, and, in a fall and also scattering of water of adhesion, or the problem of noise, heat exchange 
efficiency breaks out As for the heat exchanger, miniaturization is advanced, the crevice between fins also becomes 
narrow inevitably, and adhesion of waterdrop has been a serious problem from the field of the apparatus design in recent 
years. In order to solve such a problem, hydrophilic coat processing is performed to the fin surface, and the method of 
controlling adhesion of waterdrop is used. 
[0003] 

[Problem to be solved by the invention] On the fin surface, since adhesion and condensation of waterdrop take place, it is 
very highly humid. Therefore, it is easy to generate mold. Then, it is useful if silver zeolite is made to contain in a coat for 
a mildew resistant effect. 

[0004] However, it can be said that silver zeolite has the problem which should still be solved in **** which it condenses 
[ **** ] in a coat, often serves as secondary particles, distributes silver zeolite uniformly enough, and demonstrates 
mildewproofing performance enough. Moreover, there is also a problem of the metallic mold wear by silver zeolite in the 
case of fin processing for heat exchangers. Then, it is in this invention distributing silver zeolite uniformly finely, and 
controlling the metallic mold wear at the time of fin processing, and also offering the air conditioner using the indoor heat 
exchanger and it which raised the mildewproofing performance and were excellent also in hydrophilic endurance. 
[0005] 

[Means for solving problem] In order to solve the above-mentioned technical problem, as a result of examining various 
methods, we made the hydrophilic film distribute silver zeolite by fine particle diameter, gave mildewproofing nature, and 
found out a means by which hydrophile property was moreover maintainable for a long period of time. The purpose Is 



attained by making a hydrophilic coat specifically distribute silver zeolite to 5 micrometers or less. Silver zeolite is known 
as a mildewproofing prevention agent (JP,H9-12415,A, JP,2000-5532,A). However, even if it could distribute in the paint, 
condensation of particle^ took place after the application, the dispersibility to the coat worsened as a result and there 
was a problem that milddwproofing performance could not be demonstrated enough. Furthermore, when dispersibility was 
bad, there was a problem that metallic mold wear increased. Then, it inquired in order to raise dispersibility also in a coat, 
and it resulted in this invention. 

[0006] The invention in this application solves a technical problem by the following means concretely. 
[0007] The silver zeolite of 0.5-2 micrometers of primary particle diameter which the 1st means is a heat exchanger 
which has the fin with which the coat was formed in the surface, and is blended iri 0.5 - 5mass% of the range to the solid 
content of a coat. It becomes possible to offer the heat exchanger excellent in hydrophilic endurance and mildewproofing 
nature by considering it as the heat exchanger which has polyhydrio alcohol blended in 0.05 - 5mass% of the range to the 
solid content of a coat. 

[0008] It becomes possible to offer the heat exchanger which was excellent in considering it as the indoor heat exchanger 
which has the evaporator which has on the surface the coat of the hydrophile property containing the silver zeolite whose 
2nd means is an indoor heat exchanger for air conditioners, and whose average of secondary particle diameter is 5 
micrometers or less at hydrophilic endurance and mildewproofing nature. 

[0009] The 3rd means is characterized by including silver zeolite in 0.5 - 5mass% of the range to said coat in the 2nd 

[0010] The 4th means is characterized by a coat including polyhydric alcohol in 0.05 - 5mass% of the range to said coat in 
the 2nd means. 

[001 1] The 5th means is: characterized by a coat including polyhydric alcohol in 0.05 - 5mass% of the range to the solid 
content of said coat in the 3rd means. 

[0012] In the indoor heat exchanger used for the air conditioner which controls an indoor temperature and humidity, the 
coat which has hydrophile property is formed in the surface of this evaporator, and silver zeolite contains the 6th means 
in this coat and It is characterized by the particle diameter of this silver zeolite in this coat being 5 micrometers or less. 
[0013] 

[Mode for carrying out the invention] In order to avoid the "bridge phenomenon" which stated the point to the coat used 
for this invention, a coat with hydrophile property is called for. However, as a coat used for the invention in this 
application, it is hydrophile property, and as long as silver zeolite can be held uniformly, it does not adhere to those kinds. 
It explains concretely hereafter. 

[0014] Granular silver zeiolite is 0.5% to a coat. Mildewproofing nature can be demonstrated if blended above. And 
mildewproofing nature can be raised if these loadings are made to increase more. When the function is mostly saturated 
with 1 0mass% and loadings are made to increase by more than it, the particles of silver zeolite condense in a coat 
(becoming secondary particles), and it becomes impossible however, for distribution to aim at improvement in 
mildewproofing nature in sparse **. In addition, since the rate of the coat resinous principle to particles becomes low 
when there are many loadings more than needed, the endurance of a coat falls, and omission of particles take place easily. 
That is, from a viewpoint of the endurance of a coat, little way of the loadings of silver zeolite is desirable. Therefore, if it 
says practical and these balance is taken into consideration, the loadings of silver zeolite have 0.5 - 5mass% of proper 
loadings. 

[0015] furthermore — using polyhydric alcohol as a dispersing agent into a paint — 0.05 - 5mass% (as opposed to the 
solid content of a paint) : — if it adds, it is effective by carrying out uniform distribution of the silver zeolite. As polyhydric 
alcohol, glycerin, glycerin mono-ester, ethylene glycol, polyethylene glycols, etc. are mentioned. As an amount of addition 
of a dispersing agent, the addition effect can seldom acquire an effect small at less than 0.05 mass%. On the other hand, 
although distribution can be improved by increasing the amount of addition, if too large, the endurance of a coat will fall 
like the case of silver zeolite. Therefore, amount of addition 1mass% is a proper quantity from both balance, and it can be 
said that 5mass% is a maximum. 

[001 6] Here, polyhydric alcohol is used as a dispersing agent in order to make the inside of a coat distribute uniformly by 
using a sufficiently meltable dispersing agent for the coat of hydrophile property. It is because the hydroxyl group (-0H) 
of polyhydric alcohol is wearing the surface of silver zeolite, and makes underwater distribution easy, so are meltable and 
promoting distribution more also to the coat of hydrophile property, speaking more concretely. In addition, a dispersing 
agent needs to be 1000 or less in general as a molecular weight of a viewpoint with necessity sufficiently meltable In 
water to polyhydrio alcohol. It is because there is a possibility that it cannot tell water that it is meltable enough, and a 
technical problem called uniform distribution cannot be solved since a dispersing agent will become the shape of a paste 
or a solid if a molecular weight is or more in 1000. In addition, although a NONION system surface-active agent also has 
an effect in distribution of silver zeolite in addition to this, there is another problem of causing the corrosion of an 
aluminum fin. 

[0017] In addition, it is also effective to use together the lubricant for suppressing colorant, a deodorizer, an antioxidant, 

and processing metallic mold wear etc., and to give various functions into the coat of this invention. 

[0018] (EXAMPLE) Hereiafter, although a work example explains this invention still more concretely, the range of this 

invention is not limited tb these work examples. The base material used for coat production, the coat creating method, 

the examining method, and a concrete work example are shown below. 

[0019] (1) Base materiali hydrophile property coat agent : Sir FARU coat 240 (Nippon Paint) 

Antibacterial properties/antifungal agent: Silver zeolite (Shinagawa Fuel AJ-10N) 

The aluminum plate for base materials for indoor heat exchangers (size : 50mm x 50mm; thickness : 0.1mm; surface 



treatment : chromate treatment) 

(2) It is 0.1mm in thickness, agitating the paint which mixed the coat creating method a bar KOTA paint silver zeolite in 

the hydrophilic paints (made in [ Nippon Paint ] the Sir FARU coat 240). It applied on the aluminum plate and uniform 

thickness was made using bar KOTA No.7. aluminum board covered in these paints was heated for 30 seconds at 210 

degrees C by the electric constant temperature bath, and the examination was presented with it 

b) Roll paint 0.1 mm in thickness After performing about 5000m roll paint to an aluminum plate, the film was produced by 

heating for 30 seconds at 210 degrees G. This paint aluminum was started and offered as a sample in size of 50mm x 

50mm. 

[0020] (3) Durability test (running water examination) 

8h of specimens were immersed in pure water, and the change (change of an angle of contact to water) and 
mildewproofing nature of hydrophile property to the number of cycles were measured by making 80 degrees C and 16h 
dryness into 1 cycle. 

[0021] (4) It molded on the coat covering aluminum before and behind a mildewproofing nature test immersion 
examination, and after 1 micro liter dropping, it dried, and 1 moremicro liter dropping was carried out and spore content 
liquid was gently put for eight weeks into the 35-degree C incubator (relative humidity: 97%). Eight weeks afterward, the 
existence of mold multiplication was observed and mildewproofing nature was evaluated. In addition, the mold in the used 
mold spore content liquid is Cladosporium (acquisition place: environmental biology research institute). 
[0022] (5) The angle of contact over hydrophilic appraisal method water estimated. The angle-of-contact meter made 
from Kyowa Interface Science (CA-D type) was used for measurement of an angle of contact. 

[0023] (6) Punching processing of the roll paint article obtained by the method of the metallic mold wear appraisal method 
(2) b was carried out, and weight reduction of the punching punch estimated the amount of metallic mold wear. 
[0024] metallic mold quality-of-lhe-material: — SKD1 1 metallic-mold size: — 7.5mm(diameter) x8R punching speed: — 
3mass% of silver zeolite (primary particle diameter: 0.5-2 micrometers) was mixed to the solid content of a hydrophilic 
coat agent by /(work example 1) 200 times, and the coat was created by bar KOTA paint. The conventional method (with 
no dispersing agent) and comparison of a distributed state of the silver zeolite in the invention in this application (it is 
1 mass% combination about glycerin as a dispersing agent to the solid content of a coat agent) are shown in drawing 1 . 
receiving solid content to the secondary particles of silver zeolite of 5 micrometers or more existing by the conventional 
method — glycerin — 1 mass% — in added this invention, it turns out that the secondary particles of silver zeolite are set 
to 5 micrometers or less, and are distributing. In addition, the roll paint of the distributed state was also the same. In 
addition, it is realizable by that the secondary particle diameter of silver zeolite shall be 5 micrometers or less making the 
dispersing agent which is polyhydric alcohol 0.05 - 5mass% of the range, and making the loadings of the silver zeolite of 
about 0.5-2 micrometers of primary particle diameter into 0.5 - 5mass% of the range. 
[0025] Next this effect is explained. 

[0026] as what shows the endurance of a coat (those with a dispersing agent — and nothing), the change of hydrophile 
property to the number of cycles is shown in Table 1. What has good dispersibility has a stable coat and it turns out that 
hydrophile property can be held. 
[0027] 
[Table 1] 



<io" 



.* 10-15* 



15-20* 



[0028] As for the indoor heat exchanger which made 5 micrometers or less of secondary particle diameter distribute 
silver zeolite on the fin surface, it became clear from the above result that hydrophile property is maintained over a long 
period of time. 

[0029] (Work example 2) the running water examination was done after producing a coat (those with a dispersing agent — 
and nothing) by bar KOTA. It evaluated by doing an after [ a running water examination ] mildewproofing nature 
examination. The result of having observed the existence of multiplication of mold Is shown in Table 2. 
[0030] 
[Table 2] 



[0031] What has good dispersibility has a stable coat, and it turns out that mildewproofing performance is maintained for a 
long period of time. As for what has dispersibility good [ the case of roll paint and bar KOTA paint ], it turns out that a 
coat becomes stable and mildewproofing performance is maintained for a long period of time. 

[0032] As for the indoor heat exchanger which made 5 micrometers or less of secondary particle diameter distribute 
silver zeolite on the fin surface, it became clear from these results that mildewproofing nature is maintained over a long 
period of time. 

[0033] (Work example 3)' The amount of weight reduction of the punching punch to the number of times of punching is 
shown in Table 3. [t became clear from these results that metallic mold wear decreases by raising dispersibility. 
[0034] 
[Table 3] 



[0035] (Work example 4) The indoor heat exchanger using a roll paint aluminum fin was Included In the home 
air-conditioner (RAS-25DXR), and mildewproofing nature was evaluated. The result is shown in Table 4. 
[0036] 
[Table 4] 

m 4 
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[0037] As for the above result, silver zeolite shows that generating ****** of mold controls generating of a nasty smell. 
Furthermore, it became clear to raise these control effects further by improving dispersibility of silver zeolite. That is, as 
for the air conditioner which equipped the fin surface with the indoor heat exchanger which made 5 micrometers or less 
of secondary particle diameter distribute silver zeolite, it became clear over the long period of time that mildewproofing 
nature is maintained. 
[0038] 

[Effect of the Invention] It became possible to offer the evaporator sensitivity excellent in hydrophilic endurance and 
mildewproofing nature by this invention. 



[Translation done.] 



